Isolation and characterization of human breast milk lipoamidase.
The mean lipoamidase activity in human breast milk was found to be 0.073 nmol/min per mg (S.D. = 0.028, range = 0.020-0.123, n = 44). The mean lipoamidase activity is approximately 3-fold higher in milk than that in serum (0.023 nmol/min per mg, S.D. = 0.016, range = 0.001-0.059, n = 32). Lipoamidase was purified to 4400-fold by a four-step procedure from 330 ml of human breast milk. The purified enzyme was identified as a single band (Mr = 135,000) by sodium dodecyl sulfate/polyacrylamide electrophoresis. Analysis by Edman degradation indicated that the N-terminal amino acid was glycine. These results strongly suggest that milk lipoamidase is composed of a single polypeptide chain. The enzyme is considered to be a glycoprotein since it reacted positively to periodate-Schiff (PAS) staining. The isoelectric point of the enzyme was 4.2. After treatment of lipoamidase with sialidase, its position on isoelectric focusing gel moved from pH 4.2 to 4.6. This is strongly indicative that lipoamidase contains sialic acid residues. The optimum pH for the enzyme activity is 7.0. The Michaelis constant (KM) for lipoyl p-aminobenzoate is calculated as 25 microM. The enzyme activity was completely lost by heating 60 degrees C for 5 min. The effects of thiol-reactive agents, such as 2-mercaptoethanol (ME) and p-chloromercuribenzoate, were not significant. However, the enzyme activity was completely inhibited by 50 microM diisopropylfluorophosphate. Thus, this enzyme seemed to contain an essential serine residue in the active site.